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The value of human mitochondrial DNA (mtDNA) as a major tool for evolutionary 71 studies lies in its small size, the high number of copies per cell, a mutation rate higher 72 than nuclear DNA, its maternal inheritance and the absence of recombination. Although 73 it is currently thought that mtDNA recombination does not occur, evidences 74 accumulated during the last twenty years have challenged this "dogma". In the 1990s 75 when the enzymatic machinery of recombination was identified in mitochondria (1), the 76 absence of recombination was first questioned. Later, intramolecular recombination was 77 observed in human cell cultures (2) and recombination intermediates were detected (3, 78 4). Despite these arguments, the absence of mtDNA recombination in humans has long 79 been assumed. Currently, there is consistent evidence that, in humans, the paternal 80 transmission of mtDNA is a very infrequent event (5), in fact paternal mtDNA appears 81 to be eliminated at fecundation and until now, a single case has been reported (6).
82
Interestingly, the first direct evidence of human mtDNA recombination was obtained 83 over 10 years ago by Kraytsberg et al. (7) in the muscle tissue of this previously 84 reported case, where paternal and maternal mtDNAs were mixed (6).
85
MtDNA copies present in a given individual may be nearly identical, which limits the 
Single-molecule PCR
125
To test the selected individuals for recombination, the single-molecule PCR (smPCR) 126 procedure was followed (17) (Supplemental Figure S1 ). In brief, we serially diluted 127 DNA to reach the highest dilution containing one or a few amplifiable DNA templates 
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The whole set of sequences (Test A) was divided in 29 different subsets ( percentage of recombination in the tested subsets was assessed through two methods. In 
